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(54) YCTP014CTBO flflfl BbinPAB/lEHUH 
OECAflHOW KO/lOHHbl 
(57) l/l3o6peTenne otmocmtch k HetJ>THHOii m 
ra30Bofi npoM-dn m npeAHa3HaHeHO j\nst bu- 
npaBneHun o6c3ahom ko/iohhu (OK). Ue/>b - 
noBwiueHne. HaAe^HocTM pa6oTbi ycip-ua 3a 
cneT npeAOTBpameHHfl ero 3aKnnHMBamin b 
CKBaxuHe npw OAHoapeMeHHOM skohommm 
SHepropecypcoB 3a cmct o6ecneveHMB B03- 

MOKHOCTM yMeHbUieHMH KpyTflUierO MOMCHTa. 

A"" 3Toro Kopnyc (K) 1 ycip-Ba MMeeT KOHMMe- 
CKne npnMyio n o6paTHbie HanpaB/inioiUMe. a 
Ha ero HapyxHOii noaepxHocTw Bbino/meHbi 
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Ko/ibiieBOfl na3 2 w paAwanbHbie na3M 10. no- 
c/ieAHne mmciot b nonepeHHOM ceneHMw 
paBHOMepHO MSMeHBiOLuytocn rny6nHy A/ia pa- 
AMa/ibHoro nepeMemeHMB ponwKoo (P) 5 m 6. 
KOTopue pa3Memeiibi o naaax 10 c bo3mojkho- 
CTbw paAMa/ibHoro nepeMeu4ennn. B xonbue- 
bom nasy 2 noc/ieflODaienbHO 

B03MO>KHOCTblO DpaiUCHMJI OTHOCHTe/lbHO npO 

AO/ibHoii ocm K 1 ycTawoBneHU xo/ibua 3. 4 u 8 
c nasaMH 9 Ha o6pameHHbix Apyr k APyry no- 



BepxHocTHx. rf\e pacnonowenw BwcTynu. /1/im- 
Ha na3oe xo/ieq 3. 4 m 8 b nonepenMow nnocxo- 
ctm K 1 paBHa BennHMHe paAna/ibHoro 
. nepeMemeHMB P 5 n 6. Me*Ay xonbuaMM 3. 4 
m 8 c B03MOXHOCTbK) BpameHMH Boxpyr CBoeti 
ocm pasMemeH BTopoti pt»A P 5 m 6. B c/iynae 
cmatmb OK Ha K3KOM-TO ee yMacTKe no BceMy 
nepuMeipy BwnpaBneHne OK 6yAeT ocymecT- 

B/lPTbCfl HenOCpeACTBCHHO BCCMM MeTbipbMH P 

5h6. 4 M/i. 



H3o6peTeHwe othocmtch k He^TBHoii m 
rasoBOM npoMwuj/ieHHOCTM. a mmchho k ycT- 

POMCTB3M A/1H BbinpaDfleHMfl 06C3AHOM KO/IOH" 

Ue/ibio M3o6peTennfl nonaercn noBbiwe- 
nue HaAOKHOdn pa6oTbi ycTpoMCTBa aa cmbt 
npeAOTapameHU« ero 3aK/WMM8aHnsi b ctcBa- 
>Knne npn OAHoapeMenHoPi skohommw SHepro- 
pecypcoo 3a cmgt oSecneMeHun yMeMbmeHMH 
KpymiAero MOMenTa. 

Ha(j)iir. 1 cxeMaTHMHOM3o6pa>KeHonpeA- 
naraeMoe ycTpowcTBo; na <J>wr. 2 - pa3pe3 A-A 
tia <J)nr. 1; Ha <})Mr. 3 - pa3pe3 6-5 Ha (J>nr. 1; 
Ha <fcnr. 4 - TpaeKTopnn nepeMemenMrt oceii 
op3menna ponnKOB, nepexaTbiBaiomMxcfl no 

CMHTOM M HCCMflTOM CTeHK3M o6caAH0M KO/IOH- 
Kbl. 

YCTpOMCTBO COCTOHT M3 HHnHHAPM4eCK0rO 

UNietomero KOHMMecxyio nparuiyio m o6pa™yio 
HanpaDnntomyio Kopnyca 1. hs HspyxHOM no- 
BepxHOCTM KOToporo BbinonHeH KO/ibueBoA 
na3 2. rAe nocneAOBaie/ibHo pa3MemeHbi uw- 
nMHAPMMecKne Konbua, BepxHee 3 h iniwHee 

4. MOKAy KOTOpbIMM yCTaHOBnCHU C B03MOW- 

HocTbK) BpaiAeHwn BOKpyr csoevt ocm BepxHMfi 

P»A PO/1MKO0 5 H HMXHMM pS»A PO/IMKOB 6, CH36" 
>KeHHblX pa3MeiH6HHblMM B BepXHew M HMXOieft 

Macmx Ha mx topuoowx noBepxHOCTax BbiCTy- 
naMM 7. Me>KAy BepxHMM m hmxhmm p«a3mm 
PO/iukob ycTaHOB/ieno cpeAHee unnnHApn4e- 
CKoe Ko/ibuo 8. BepxHee 3. cpeAHoe 8 m hmx- 
Hee 4 unnMHApuMecKue xo/ibua BbinonHeHbi c 
na33Mn 9 Ha o6paiyenH ux APyr k APyry nooep- 
xhocthx, rAe pacnono*eHbi ewcTynu 7 po/iM- 
kob. Po/imkm 5 h 6 ycTaHoaneHbi b naay 2 n 
paAnanbHux na33x 10 Kopnyca. ria3bi 10 Kop- 
nyca mmciot b nonepeMHOM ceneHUM Kopnyca 
paBHOMepHO ti3MensiomyK)ca r/iy6MHy ot bw- 
CTynoa 11 k BnaAHnaM 12 Ann paAwanbuoro 
nepeMemenns po/uikob. Konbua 3. 4 m 8 ycia- 

HOBneHU C D03MO>KHOCTbK> BpameilMR OTHOCM- 

TenbHO npoAO/ibnovi ocm Kopnyca. a a^mhs 
naaon 9 xo/ieu b nonepe'iHOM n/iocKocm icop- 
nyca paBHa p3AMa/ibHOMy nepeMemeHMio po- 
/imkob. B Kopnyce Bbino/iHen oceBOM Kanan 13. 



ycTpoMCTBo p36oTaeT cneAytoiUMM o6pa- 

30M. 

YCTPOMCTBO H3 KO/lOHHe 6ypM/IbHblX Tpy6 

cnycKaiOT b CKaaxuHy m npn aoctm^kghmm mm 
5 BepxneM rpaHMMbi CM«Toro ynacTKa o6C3Ahoh 
KO/ionHbi cnycx npeKpamaiOT. 3aieM owenb 
MeAieHHo BpamaioT xo/ioHHy 6ypM/ibHbix 
Tpy6. Ecnii ko/iohh3 Tpy6 cbo6oaho epamseT- 
cn 3to yK33waaeT Ha to. hto pham poamkob 
10 BepxHMii 5 m hmjkhmm 6 (4>mi\ 1-4) eme ne 

B33MMOAeMCTByK)T CO CMflTbIM yMaCTKOM o6" 

caAHOM ko/iohhu. He3HaMnrenbH0 yae/iMMna 
rny6Mwy cnycxa ycTpoMCTBa. BHOBb BpamatOT 
KonoHHy 6ypnnbHbix Tpy6. AanbHeMiiJMM cnycK 
15 ycTpoMCTBa npeicpsmstoT b tom cnyMae. ec/iM 

npM BpaiAeHMM KO/IOHHU Tpy6 B03HMKa6T co- 

npoTMBneHMe ee BpameHMw. mto c b MAeTe/i bCT- 
syeT 06 ynope po/imkob ycTpoiiCTBa b cmbtwm 
ynacTOK o6caAHOii koaohhu. riocne stoto co- 

20 3AaiOT uMpxy/inuMio npoMbiBOHHOM jkmakoctm 
b cxBa>KMHe. KOTopan npoxoAMT Mepe3 oceeoM 
Kanan 13 Kopnyca 1 m noc/ie BwxoAa M3 Hero 
OMbiBaeT po/imkm m cnoco6cTByeT mx ox/ia»cAe- 
hmk). flpM BpaiueHMM KOiiOHHu 6ypwnbHbix 

25 Tpy6 BpamaeTca xopnyc 1 ycTpoMCTBa. npM 
3tom ponnK. HaxoA»iAMMcn bo BnaAMHe 12 pa- 
AnanbHoro na3a 10 Kopnyca four. 4). oKa3«B3- 
eTcn npwwsTbiM oahobpcmghho k cmrtom 
CTenxe o6c3ahom ko/iohhu m AHy paAManbHoro 

30 na3a Kopnyca. B pe3ynbT3Te Mero rpohcxoamt 
nepexaTWBSHMe po/imks no ynoMnHyTbiM no- 
BepxHOCT«M o6c3ahom KonoHHbi ia xopnyca yc- 
TpoMCT83. B to xe b pe m s ponwtK. 
pacno/ioxeHHWH c npoTMoononoxHoa CTopo- 

35 Hu Kopnyca 1. ynMpseTcn b HecMtiTyio CTeHicy 
o6caAHOM ko/iohhu m nepeKOTUoaeics oaho- 
BpeMeHHO no 3iow noBepxHocTM w AHy paflM- 
a/ibHoro na3a Kopnyca. npn stom 
nanpsBneHMe nepexsTUBaHMn pohmkob m spa- 

40 meHwe. CBoaanHbix c hmmm sepxHero, cpeAne- 
ro w HMXHero MwnuHAPMMecKMx xoneu3. 8 m 4. 
coBnaAaeT c nanpaa/ieHMeM apauneHMR xopny- 
ca 1 ycTpoMCTBa. B npouecce nepexaTbiBaHwa 
ponMKOB no AHy paAManbHoro naaa 10 ohm m3 

45 snaAMHw 12 nepeMeiuaiorcn Ha BepujMHy 11, 

^jo conpoBo>*<AaeTCfl npMHyAMTe/ibHWM Bbi- 
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,AOM>KeHneM po/imkob U3 xopnyca no/1 AeMc 
BneM oo3HWKaiomero ookoboto (Bbinpao/iHio 
iqero) yCM/MB. Hpn bwabmjkchmm po/imkob 
BucTynw 7 nepeMemaiOTcn no na33M 9. koto 
pue npeAycMOTpeHu o no/ibuax 3. 4 n 8. ripn 
3tom TpaeKTopwsi nepeMemeHMA och epame- 
hmh PO/IMK3, nepeKaTbiBatomerocq no HecMa- 

TOM CT6HK6 06c3flHOM KO/10MML4, 6yfleT MMeTI 
BMfl OKpyXHOCTM, nOK333HHOM H3 (|>Mr. 

cnnouiHOM /lMHweM, ughtp kotopom coBnaAae" 
c ueHTpoM o6c3aho« ko/iohhw. Ocb we Bpa 
lueHun po/iMKa, nepeKaTbiaaiomerocfl no cmh 
tom deHKe Ko/ionHbi m Bwnpao/iBioinero ee. 
6yfler nepeMemaTbca no napa6o/inHecKOM 
TpaeKTopMM. KOTopan noKa3aHa Ha tom we <f>M- 15 
rype nynxTMpnow nuHweu. 3to npoMcxcwi 
M3-3a Toro, mto ycM/iwe. neoOxoAMMoe ana 
npae/ieHMB cmhtoto ynacTKa o6caflHOii ko/ioh- 
hu BcerAa MeHbiue ycMnnn. nco6xo/iMMoro 
Ana nepBM^HOMAe^opMauMMToMwe ko/iohhw. 20 
Po/imk, nepeKaTbiBaioiuMMcn no He 
deHKe o6c3amoM ko/iohhu, nepeMemancb M3 
snaAMHw 12 Ha aepwMHy 1 1 ah3 paAMa/ibHoro 
na3a. OTOflBMraeT Kopnyc 1 ycrpoiicTea ot ne 

CMflTOM CTeHKM B CTOpOHy CMS1TOM. BblAOMWe- 25 

Hue po/imkob M3 xopnyca npetcpsinaeTcn 
noc/ie AOCTMxeHMq mmm BepwMH 1 1 Ana paflM 
anbHoro na3a. MaxcMMa/ibHoe paccTosHMe. Ha 
KOTopoe nepeMemaeTcs po/iMx. ownpaB/mio- 
imiM CMBTyio CTenxy oScsahom ko/iohhw, 6y- 30 
act paBHo cyMMe pscctohhmm. Ha xoTopue 
BUABMraioTCfl M3 Kopnyca ynoMaHyTwii m npo- 
TMBO/)e>xau(i/iM eMy po/imxm. B c/iyMae cmatma 
o6c3ahom ko/iohhw Ha K3KOM-TO eeysacTKe no 
BceMy nepMMeTpy ewnpaoneHMe ko/johhw 6y- 35 
Aer ocymecTB/iaTbcn HenocpeACTBeHHo Bce- 

MM MeTUpbMH PO/1MK3MM. T3KMM 06p330M, B 

npouecce oahoto o6opoia xopnycs 1 ycTpoii- 
CTBa Bbinp3B/i»eTcn ynacTOK o6caflHoM ko/ioh- 
hw. paBHwii no A"MHe cyMMapHOM swcoTe 40 
eepxnero m HMxcHero p»aob po/imkob. fl/ja bw- 
npaB/ieHMn HMxe/iexoiuMx cmotux ynscTxoB 

06caAH0M KO/IOHHW yCTpOMCTBO AOnyCX3K)T M 

noBTopniOT onMCSHHbie onepsuMM. 

45 

n p m m e p. flonycTMM.o6caAHa» xo/iOHHa 
AwaMeTpoM 299 mm (Mapxa era/in K. TonujuHa 
CTeHxw 12 mm) CMATa na rny6MHe 3000 m. fl/in 
Tpy6 TaxoM npoHHocTM HapyxHoe AsaneHne. 
npM kotopom HanpaweHMe b Te/ie Tpy6bi aoctm- 50 
raeT npe^ena TeicyMec™. psbho 130 kI~c/cm 2 . 
3to 3HaMMT. hto A"" cmhtmh o6caflHwx ko/iohh 

yK333HHOM npOHHOCTM AOCT3TOHHO HapyWHOe 

A3 B/ieHMe nop«Axa 130 kTc/cm 2 . fl/in BunpaB- 
/leHnji T3KMX ko/iohh Tpe6yeTcn Taxxe jxaene- 
HMe (m/im 6oxoBoe BbinpaB/inioiuee ycw/we) b 
npeAe/iax 130 xrc na xawAwrt xaaApaTHbiM 

CSHTMMeTp KOHT3KT3 pa60Mero 3/ieMeHT3 (o 
A3HH0M C/iyM3e pO/lMKOB yCTpOMCTBa CO CMfl- 
TO« CTeMXOM 06C3AH0M KO/lOHMbl. 



YCTpOMCTBO cnycKacTCfl H3 rny6M!*y 3000 
m Ha 6ypM/ibHOM xonoHHe AnsMeTpoM 140 mm 
(Mapxa CTa/iM K. TonuiMna CTenxu 10 mm), npw- 
BeAeHHWM Bee 1 nor. m tskom ko/iohhw paBen 
Pnp = 38,8 kTc/m. npeAen TexyMecTM <7 reit = 
5000 xrc/cM 2 . 

Bee Bceii 6ypM/ibHOM ko/iohhw 6yaeT 

P = 38.8 -3000 = 116400 xTc. 

ripM K03<})4)MUMeHTe 3anaca npoMHOdn 

K - 1.3 



= ^=3846 Kfc/CM 2 



(7np =/»;f,+ 3 rf ac 



Sces.Tpy6hi = 40.7cm 2 



116400 

40.7 " 



2860 Kfc/CM 2 



MOMeHT COnpOTMB/ieHMJJ xpy^eHMK) 
W D H d - COOTBeTCTBeHHO H3py)KHWB M 

BHyTpeHHMM AnaMeTpw 6ypM/ibHOM ko/iohhw. 



- ( 1 - 0.86 4 ) = 



= 0.000244 m 1 = 244 cm 3 
H 3 (1) 

3rL=«?, P -r;J: 

r«ac = f ~oif> -»h; 

V 3^ 



OTxyAS AonycTMMuii MOMeur, c kotopwm 
55 moxho cxpyHMB3Tb 6ypnnbHyio KO/iOHHy una 
npwBeAeHMA ee bo Bpamenne. 6yAeT 



M = W fHH&Ji s 244 /3846 1 - 2860" 7 
-361 120 *r 3 - cm -3611 K 'r • m 3 
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Tor/ia ycunne. B03HHKa(OU4ee ot 3Toro mo- 

MeHT3, C0CT3BMT 



r = 40573 Kfc. 



rAe Di - HapyxHbiM fluaMeTp Kopnyca ycTport- 
CTBa (M3roTaBflMBaeTcq M3 YET fluaMeipoM 
178 mm), m. 

npM BUCOTe OAHOrO PO/1UIK3 100 MM. AM3- 

MeTpe 40 mm m BuflBn^eHMti xaxAoro po/iHxa 
M3 Kopnyca ycTpoiiCTBa Ha 5 mm nnomaAb koh- 
Taicra S KO h, po/jmkob co CMHTOii creHKOfi 06- 

CaAHO^ KO/lOHHbJ 6yAeT M3MeHHTbCH OT 1 AO 

145 cm 2 . 

BoKoaoe Bbinpaanniomee ycunne, co3Aa- 
BaeMoe ycTpoiicTBOM. paBno 



3to ycunne no Mepe Bup,nwnGn\An po/in- 
kob na K3H3BKW Kopnyca vctdomctbs 6vnei 
M3MeH»Tbcn ot 40573 flo 280 id"c/cM 2 . sto 
3H3HHTe/ibHo npeBocxoAHT ycM/ine. Heo6xoAM- 
Moe una BwnpaBneHun paccMaTpwBaeMotf 
cmbtom o6csahom KOflOHHW. 



(DopMyna n3o5peTeHMfl 

YCTpOMCTBO A"« BbinpaB/ieHMH o6C3AHOM 

KonoHHW, BKntonaioiMee nopnyc c KOHUMecKM- 

MM npflMOM M 06p3THOM HSnpaB/lflKJlAMMM M 

5 KO/ibqeBbiM na30M Ha HapywHoii noeepxHo- 
cth, noc/ieAoaaTe/JbHo ycTaHOBneHHbie b 
KO/ibqeBOM naay xopnyca Ko/ibqa c naaaMM Ha 
B33MMHO o6pameHHbix nosepxHOCTnx. ycTa- 
HOB/ieHHbie Ha KOpnyce Me»Ay xonbuaMM c 

10 B03MOx<HOCTbio BpameHun ponnKM c BbiCTyna- 
mm b Bepxnea M HMWHeii nacTnx. pacno/ioxeH- 
HUMw b nasax Koneu. OTnnsaiomeecn 

TeM. MTO, C Ue/lbK) nOBblLUGHMH HaACJKHOCTM 

pa6oTbi ycTpofiCTBa 33 cneT npeAOTBpameHun 
15 ero 3aK/iMHMBaHMfl b cxeawMHe npn OAHOBpe- 

MeHHOft 3K0H0MMM 3HeprOpeCypC0B 33 CMeT 

b6ecneMeHWB yMeHbiueHMR xpyTsiiuero mombh- 
T3, H3 HapyxHofl noBepxHOCTM Kopnyca Bbl- 
no/iHeMbi p3AM3nbHwe n33u. MMewmMe b 

20 nonepenHOM ceMeHMH xopnyca paBHOMepHO 
M3MeHfliomyiocn (7iy6nHy a"" paAnanbnoro 
nepeMemeHMn po/imkob. npimeM po/iwcw pa3- 
MeiueHw b paAwa/ibHwx na3ax xopnyca c 
B03MoxcHOCTbK) paAwa/ibHoro nepeMeme- 

25 Hnq. xonbus ycTSHOBJieHbi c ao3MO>KHOCTbK> 

BpSmeHMfl OTHOCMTe/lbHO npOAO/lbHO* OCM 

Kopnyca. a a"wh3 na3oa xo/ieu b nonepeiHoA 
n/iocKOCTM xopnyca paBHa aennMUHe paA"a/ib- 
Horo nepeMemeHMn po/ihkob. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2) 



Al 



[figure under first page of columns 1 and 2] 

[see Russian original for figure] 



Fig. 1 
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[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 1 0, they move from 
depression 1 2 to high point 1 1 , which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 1 2 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is a y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

<W, = ^™3846kgf/crf 

°// m =V CT n + 3rfa n ; (1) 



116400 



" 40.7 
The torsional moment of inertia is 



ion = 40.7 cm 2 ; 

2860 kgf /cm 2 . 



a=-2=^ = 0.86 
D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 

w= ai4_|j4 !(l _ 0 ^ )= 



From(l) 



= 0.000244 m 3 = 244 cm 3 . 



X tan ~ ] 

M 

x.,„ = — = -| 
'*» w \ 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



= 361 120 kgfcm = 3611 kgf-m. 
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Then the stress arising from this torque is 

Q = _M = 3611 
D, 0.089 
2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 
diameter 178 mm), m. 

For a height of one roller equal to 1 00 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

Qsfra'gtten/nj ~~ 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim A a 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim o 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the nngs are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 



Fig. 3 
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